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adrtellate and it was not possible, therefore, to determine 
definitely the taxonomic characteristics of the species. The worm 
did, however, appear to be distinct from all species of 'Drawida 
? th ? nearest Drawida areas (Burma and French 
Indo-Chma) and so a description of the specimen was included 
in the report on the collection. 

In the present collection there are two further Drawida 
specimens, each of which, is, like the previous specimen, aclitel- 
iate. Unfortunately again, in view of the immaturity of these 
specimens and their condition, it is impossible to determine 
definitely the taxonomic characteristics of the species to which 
they belong. However, these worms can be distinguished speci¬ 
fically not only from each other but also from the earlier 
specimen. Descriptions of each of the new worms have accord¬ 
ingly been included hereinafter. The earlier specimen is 
designated as “A" and the two later specimens as "B” and “C”. 

, T » Th o of three species of the genus Drawida in the 

Malay Peninsula brings this area definitely into a Drawida region 
which, as is now evident, comprises a large portion of 
southeastern Asia (India, Burma, China—in part at least, and 
french Indo-China) as well as Borneo, the Philippines and 
possibly also Japan and Sumatra. 

Drawida sp. A. 

The worm described in the previous paper (vide Bull. Raffles 
Museum number 10, p. 80) is distinguished specifically from the 
worm next described, “B”, by the following characteristics:— 
location of the male pores (superficial) on protuberant 
porophores, absence of genital markings, length of the vas 
deferens, erect prostates, and the presence of erect spermathecal 
atria in vu. 

Drawida sp. B. 

Gunong Brinchang, Pahang. 3/35. 6,300 feet. 

One aclitellate specimen. 

External characteristics.— Length, 62 mm. Diameter, 4 mm. 
Pigmentation, light blueish on the dorsum. The prostomium is 
of the characteristic moniligastrid (prolobous) type. 

The seta* begin, apparently, on iii, none were seen on ii. The 
seta are closely paired, ab=cd, be and aa about equal, dd slightly 
greater than one half the circumference. (Measurements made 
anterior to the softened region). 

The nephridial pores on some of the anterior segments are 
displaced dorsal to d. 
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The slit-like apertures in 10/11 probably should not be 
termed male pores. The primary male pore which is doubtless 
minute is, presumably, invaginate. 

The specimen just described is distinguished specifically 
from the earlier specimen, "A”, by the invaginate male pores, 
the presence of genital markings, the shortness of the vas 
deferens, the passage of the vas deferens into the parietes prior to 
its entry into the prostates, the sessile prostates, and the absence 
of spermathecal atria. Some at least of these will eventually 
be shown to be valid specific characteristics. 

Drawida sp. C. 

Kuala Terla, Telom Valley, Pahang. 3/35. 4,000-4,500 
feet. One aclitellate specimen. 

External characteristics. —Length, 63 mm. Diameter, 3 
mm. Unpigmented. The prostomium is of the characteristic 
moniligastrid type. 

The seta begin, apparently, on iii, none were seen on ii. 
The seta: are closely paired, ab=cd; on the segments just behind 
the male pores, aa<bc. 

The spermathecal pores are minute and superficial, in 7/8, 
in be, slightly nearer to b than to c, each pore on a tiny, trans¬ 
versely oval tumescence with pointed ends. The female pores are 
near the anterior margin of xii, just lateral to b. 

The external apertures of the male apparatus are short, 
transverse slits in 10/11, in be, much nearer to b than to c. 
There are no porophores but the margins of x and xi in the 
immediate vicinity of the pores are slightly tumescent. 

There is a pair of fairly conspicuous genital markings on 
viL Each marking is approximately circular, in be just lateral 
to b with the lateral margin about in line with the spermathecal 
pore, extending across the middle and the posterior annuli of the 
segment. A circular area at the centre of each marking has 
more of a greyish translucent appearance than the peripheral 
portion. 

Internal anatomy .—The gizzards are five, in xii to xvi, the 
one in xii much smaller than the others. The last pair of hearts 
is in ix. 

The testis sacs are fairly large but only a small anterior 
portion of each sac projects through 9/10 into Lx. The vas 
deferens is relatively short. It passes almost straight down the 
anterior face of 9/10 nearly to the floor of ix and then turns and 
runs up on or in 9/10 nearly to the base of the testis sac and 
then turns and passes ventrally again between the ental 
descending limb and the ascending limb. In x just posterior to 
9/10 the vas is bent into several short loops and then passes into 
the anteroraesial margin of the prostate, without first passing 
into the parietes. The prostate is represented by a patch of 
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Species 

P- brine hang ensis 
eluta 
miniata 
ralla 
raUida 
rubella 
rutila 
serena 
sigillata .. 


Length 

60-85 mm. 
37-65 mm. 

55 mm. 
25-39 mm. 

66 mm. 
30-60 mm. 
•10 mm. 
38 mm. 
31 mm. 


Diameter 

3-6 mm. 
2-3 mm. 
4*4 mm. 
l J /4 mm. 
3 mm. 
2-3 mm. 
21 o mm. 

2 mm. 

3 mm. 


Mus. 12, 1936. 
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Furthermore, of the ten species described in this paper, six, 
P. miniata, rallida, rubella, rutila, serena and sigillata are 
characterized by the presence of septa 8/9 and 9/10 which are 
complete though membranous. Of the remaining species, two, 
P. brbichangcrisis and eluta are characterized by the presence of 
a complete though membranous septum 8/9. 

Finally in all of the ten species described in this paper, 
excluding only P. rubella and rutila , the seminal vesicles of xi 
are included within the posterior testis sac or sacs. 

In the genus Pheretima, septa 8/9 or 8/9 and 9/10 are 
usually lacking (or assumed to be lacking) or represented only 
by ventral rudiments. In P. indica, also a Peninsula form, septum 
8/9 was originally overlooked and said to be absent. It is there¬ 
fore possible that in still other Peninsula species septa 8/9 or 8/9 
and 9/10 may eventually be found to be present. However, in 
approximately one third of the Peninsula species of Pheretima 
septum 8/9 is present while 9/10 is also present in nearly the 
same number of species. Among the Burmese forms, septum 
8/9 is known to be present in only three species while 9/10 is 
known to be present (as well as 8/9) in only two species. 

The inclusion of the seminal vesicles of xi within the 
posterior testis sac or sacs characterizes the following Peninsula 
species, in addition the eight Pahang forms:— P. aringeana, 
barmna, dunckeri, evansi, papulosa, planata , polytheca, 
posthuma (and also bicincta from Penang), or approximately 
one half of the known Peninsula species. Of the 65 Burmese 
and Andamanese species of Pheretima only 12 are known to 
have the anterior seminal vesicles included. 

Pheretima brinchangensis Stephenson. 

Pheretima brinchangcrisis Stephenson 1932, Bull. Raffles Mus. No. 7, 

f 42. (Type locality, Brinchang Road, Cameron Highlands, 
ahang. Types in the British Museum). 

Gunong Siku, Telom Valley, Pahang. 3/35. 4,500 ft. 
Ten clitellate specimens, one partially clitellate specimen and 
one aclitellate specimen. 

Mount Penelope (Summit), Telom Valley, Pahang. 
3/35. 6,000 feet. Four clitellate specimens and nineteen 
aclitellate specimens. 

Telom Valley, near Gunong Siku, Pahang. 3/35. 4,500 
feet. Five clitellate or partially clitellate specimens and 
nine aclitellate specimens. 

Gunong Brinchang, Pahang. 3/35. 4,500-5,500 feet. 
Two clitellate specimens. 

Kuala Terla, Telom Valley, Pahang. 3/35. 4,000-4,500 
feet. One aclitellate specimen and five clitellate specimens. 
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External characteristics. —Length, 60 to 85 mm. Diameter, 
3 to 6 mm. The dorsum is characterized by a dark reddish 
pigmentation. 

The sets begin on ii on which segment there is a complete 
circle. There are no definite gaps in the setal circles, but 
dorsally the sets are usually slightly more widely separated than 
ventrally. The setal formuls are shown below. In most cases 
setal counts on xii and xx were not attempted because of 
maceration, damage or loss of set®. 

viii xvii xviii x xx viii xii xx 
4+48 22 14 19 52 62 53 

3+46 20 15 17 49 52 48 

4+61 22 15 21 65 71 51 

5+54 18 12 19 59 — — 

5+57 19 14 19 62 — — 

3+48 17 12 17 51 — — 

4+46 20 14 17 50 — — 

2+55 21 13 17 57 — — 

3+59 21 17 21 62 — — 

7+57 20 16 19 64 — — 

The first set of figures in the column under “viii” 
indicates the number of seta between the spermathecal lines 
dorsally, the second set of figures, the number of set® 
between the lines ventrally, the sums of these two figures 
give the total number of set® on segment viii. 

The first dorsal pore is in 12/13 (15). 

The clitellum is annular, extending from 13/14 to 16/17, 
intersegmental furrows and dorsal pores lacking. On one speci¬ 
men there are several setal pits midventrally on xvi which 
appear to contain set®. 

The spermathecal pores are minute and superficial, dorsal, 
two pairs, in 7/8 and 8/9, each pore at the centre of a transver¬ 
sely oval, slightly tumescent whitish area. The pores of a side 
may be in line with each other, or the anterior pores may each 
be slightly lateral in position. The location of the spermathecal 
pores is indicated, even in quite small juveniles by definite 
whitish spots that stand out clearly from the pigmented back¬ 
ground. Several specimens have one or more additional pores 
located as follows:—(1) An extra pore on the right side, in 7/8, 
lateral to the pore which is in line with the right pore of 8/9. 
(2) An extra pore on the right side in 7/8, lateral to the pore 
which is in line with the right pore of 8/9. (3) An extra pore 
on each side in 7/8, the two pores of a side closely paired. (4) An 
extra pore in 7/8 on the left side, the two pores of this side very 
closely paired. (5) On the right side in 7/8 the pore in line 
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P u re ? r * 8//9 . is much smaller than usual, a larger Dore on 
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r!^ h K Pefl ? pe r t ^ res . m the setal circle of xviii. The copulatorv 
chanibers, in state of most complete eversion are represented bv 
conspicuous, whitish columns about two mm. high and one mm 
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There are no genital markings. 

o /,A / !* <e n wi ^tomy—Sep turn 8/9 is complete but membranous 

thirt y k ? , : 5/6 u° 7/8 an<1 “/12 to 12/13 are ve^ slightly 
thickened but membranous; 10/11 is very thin. g > 

.The beings in xv (8). The intestinal caca are 

slight spnlf ^ • r“ gh to four segments; the oeca with 
slight septal constrictions. The ventral margin may be smooth 

or provided with three to five small lobes posteriorly (one caecum 
only or on both creca of an individual). 

..Ti 10 sing'e heart of ix is on the right side in four specimens, 
bn.ma i> eft 3lde f0U J specimens. The hearts of x are closely 
bound by connective tissue to the anterior face of 10/11. The 

th?Mh ; X ' aCe T f r e , d r alIy b A l ven traUy pass into the base of 
the testis sac. The last pair of hearts is in xiii (8). All hearts 
of lx to xiu pass into the ventral blood vessel. 

Thereis a single, small testis sac in segment x. This sac is 
a of!*!* H,‘ d t r trar > s verselythan anteroposteriorly and is pushed 
L the f b »1 Se ° f the . testls sac of xi - The latter is u-shaped, 
the limbs of the u reaching dorsally only about half way up the 

fo/nln/’Sv IS ofthe sac are stout and extend from 
,^i . , r f 1/ v 2 sllghtly d'focating 10/11 anteriorly. The seminal 
vesicles of xi are smallish, included within the testis sac of xi 
and at least partially surrounded by testicular coagulum The 
f™' nal vesicles of xii are smallish and do not reach, in the 
upper portion of the segment, to the dorsal blood vessel. Pseudo- 

Hu. l f.tL are i a £u lng ln ?•" one of the specimens that were 
dissected, in the exceptional individual there is a pair of fairly 

and 1 ± Vel0 T P L d '/ Ulk , ed P^ve/ides in each of scents xih 
and \iv. The dorsal ampulla of each pseudovesicle contains a 
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number of small, brownish bodies imbedded in a whitish 
material. The prostates extend through some or all of segments 
XV to XXI. Each prostate is in two main lobes, the prostatlc duct 
dividing into two branches just before passing into the gland. 
In some specimens a third and smaller but separate lobe is 
intercalated between the two large lobes, one of the two main 
branches of the duct giving off a subsidiary branch to the small 
lobe. The duct is three to six mm. long, rather slender and is 
bent into a single, L-shaped loop or into an S-shape. The duct 
passes into the centre of the roof of the copulatory chamber. 
Ihe latter is more or less conical and conspicuously protuberant 
into the coelom. No genital markings were observed within 
the chamber or special glands within the wall of the chamber 
but m all dissected specimens the chambers are somewhat 
softened. Tne male pore is at the ventral end of a tiny, shortly 
conical protrusion into the lumen of the chamber from the centre 
of the roof. 

The spermathecal ampulla is rather ovoidal. The duct is 
slender and shorter than the ampulla and is abruptly narrowed 
only m the outermost portion of the parietes. The diverticulum 
is longer than the combined lengths of the duct and ampulla and 
comprises a long stalk without muscular sheen that is usually, 
m part, bent, looped or twisted and a shorter, ovoidal seminal 
chamber not sharply marked off from the stalk and only slightly 
thicker. The stalk is nearly as thick as the duct and passes into 
the duct close to the parietes. Each extra spermathecal pore 
opens into a normal spermatheca except as indicated below. 
(1) The diverticulum of the extra spermatheca is normal but 
the celomic portion of the duct and the ampulla are rudimentary. 
(3) The extra spermatheca is slightly smaller than the others 
and is without diverticulum. (4) The smaller spermathecal 
pore opens into a spermatheca with a shortly columnar diver¬ 
ticulum without differentiation into stalk and’seminal chamber. 

Diagnosis. —Quadrithecal, spermathecal pores dorsal, minute 
and superficial, two pairs, in 7/8 and 8/9. Male pores minute 
and invaginate into copulatory chambers. No genital marking-s. 
Seta: viii/*2-7-f 46-61, xvii/17-22, xviii/12-17, xix/17-21, 

50-65/vui, 52-71/xii, 48-53/xx. First dorsal pore in 12/13. 
Length, 60-85 mm. Diameter, 3-6 mm. 

Septum 8/9 complete but membranous, 9/10 lacking. Intes¬ 
tinal cffica simple. Testis sacs of x and xi unpaired, the sac of 
x small and ventral, of xi larger and u-shaped. Seminal vesicles 
of xi included within the posterior testis sac. Spermathecal duct 
shorter than the ampulla and slender; diverticulum comprising 
an elongate stalk and a much shorter, ovoidal seminal chamber. 

Parasites .—In the crelom of each of the dissected specimens 
a few spheroidal cysts were noted. 


Mus. 12, 1936. 
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reaching dorsaily into contact with the dorsal vesseL Pcp„* 4 «_ 

inthe ** fu nd xiv in the Stellate specimen but 
1 l l 8 P e ?! men the Pseudovesicles are represented in 

vas deferens is slightly thicken^ as it rt£tSH tSe ptrie^ 
ii s P^ rmat hecaI ampulla is saccular distended 

abrupt^ na Jrol d d Ct *? sI . end . er ' sli g htI / shorter than the ampulla 
Th J r ? cd on y ln the outer ^ost portion of the parietes’ 
r lum ! asses mt0 the anterior face of the duct close 
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Thl sfmTnaTch^K ex t endl "S en j a I >‘ slightly onto the ampulla, 
hv-a T b f- 1S s Phcroidal, marked o(F from the stalk 

definite constriction and with spermatozoa! iridescence. 

_ . 0n th ® celomic face of the body wall of the clitellate 

of4™fir- 4 hen pinn . ed ou . t there are readily visible, in the region 
hLl 1 7 x ! u - nme transverse rows of tiny, brownish 

to d ' °n in r 4p e 4 hap t f nd Size ’ , each brown body in or close 
folHclf P tH muscuIature marking the position of a setal 

S„npf fi '7 n 'r ,0 r- Oct0the c a1, spermathecal pores minute and 
f0 “ r - pa, r?- > n S/6-8/9. Male pores minute and 
(possibly) within slight parietal invaginations. No genital 
markings Sete: vi/17-22, vii/20-24, viii/20-22, xviiS* 

pore in 1-/13. Length, 145-160 mm. Diameter, 5-6 mm. 

Intestinal oeca simple. Test is sacs of x and xi unpaired, the 
a f.° f , xannu ! ar ! tb ® sac of xi cylindrical. Seminal vesicles of 

d a Wl J h 2 th ®P° ste . rlor testis sac - Spermatheca! duct 
s ender and shorter than the ampulla; diverticulum with an 
elongate stalk constricted off from a spheroidal seminal chamber. 

... Remarks.—I Slight traction on the prostatic duct of the 
clitellate specimen retracted slightly into the parietes the area 
bearing tne male pore. This may perhaps be taken as indicating 

invagination* 0 6 P ° re 1S norma!ly within a slight parietal 

In the aclitellate specimen from Kuala Terla the male pore 
areas on xvm are much smaller than on the clitellate specimen, 
the spermathecal diverticula are rudimentarv and the prostatic 
ducts are slender and confined to xviii. 
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Pahang,°probably 'also belong to*cimeron/ 3 ^"’ Gun ° ng Siku - 
Pheretima eluta n. sp 

450 CS° r «as& ssu- 

specimen (num^rone^e^n^^of^h’ ,° f th , tarser acl:tellat P 
of thel&rget acl itellaU 3 m^thfe^ ST* 1 "- 

CM* ” »« «*“■■«W»«t thee, Is a complete 

a trifle more widely separated J r ,«^if e ?^ arly spaced ' Perhaps 
mathecal sets on vi• lT i,, 53 "^ th ™ ventrally. Sper- 
thirty-sLx set®. ’ ' 12 and I2 ‘ 0n viii (type) there are 

The first dorsal pore is in 12/13 (3). 
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The single heart of ix is on the right side (2). The hearts 
of x are included within the testis sac of that segment (3). 
The hearts of xi are included within the posterior testis sac (3). 
The last pair of hearts is in xiii (3). All hearts of ix to xiii 
pass into the ventral blood vessel (3). 

The testis sac of x is annular but in the larger specimen 
(number one) is distended by the testicular coagulura only in 
the ventral portion so that the sac at first appears to be shortly 
u-shaped. In the second specimen and in the type the whole 
of the sac is distended by testicular coagulum. The testis sac 
of xi is cylindrical (3). the dorsal blood vessel included within 
the sac and surrounded by testicular coagulum. The seminal 
vesicles of xi are small, included in the posterior testis sac and 
at least partially surrounded by testicular coagulum. The 
seminal vesicles of xii are fairly large, nearly filling the segment 
and extending dorsally into contact with the dorsal blood vessel. 
The prostates extend through xvii to xix. The duct is slender 
and somewhat sigmoid in shape. 



Fig. 1. Pheretima duta n. sp. Spermathcca, X ca. 27. 

The spermathecal duct is slender, shorter than or longer than 
the ampulla from which it is clearly marked off. The diverti¬ 
culum passes into the duct close to the parietes and comprises a 
short stalk without muscular sheen and an elongately tubular 
seminal chamber which is looped, the loops very short, the limbs 
of the loops closely bound together by connective tissue, the ental 
end of the diverticulum just reaching up onto the ampulla. In 
the type the seminal chambers are transparent and without 
spermatozoal iridescence. The seminal chamber of each 
spermatheca of the larger specimen, in spite of the absence of 
the clitellum, is characterized by a marked, pinkish iridescence. 
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In the ccelom of viii, or viii a 
cord is a patch of small glands 
quite confined to the parietes 

rs ass n « - ssft 

supe&t^ Po«s minute and 

ficial. each pore on.^allcirc uk r and SU P**" 

Genital markings paired one oostse-il n- ■'; p ' den ?!. al tumescence, 
and one postsetal pair on xvM Sete- vt> 1 2-l 3 V, 36/^H Pre ^JS 
dorsai pore in 12/13. Length. 37-65 mm.*""D iame ter!*2-3^rrmf 

behind^seg^nenTxvi ° f He^e^the'bodv- ^,! n . acera ^ e ^ in the region 

SnS^e e »^ 

counted. Anteriorly the fcSy u ? a 1 "i/ f“rlv "weli ^ * cc ’2?tf ,y 

Pheretima miniata n. sp. 

Gunong Brinchang. Pahang. 3/35. 4500-5500 feet. 
One clitellate specimen. 

Mus. 12, 1936. rinn 


the stalks of the glands 


G. E. GATES 


External characteristics. —Length, 55 mm. Diameter, 4*4 
mm. Dark, bluish red pigmentation both dorsally and ventrally 
but towards the posterior end lighter on the ventrum. 

The sefce begin on ii on which segment there is, apparently, 
a complete circle. The seta are small, very closely and regularly 
spaced on the ventrum; on the dorsum more widely and irre¬ 
gularly spaced and perhaps slightly larger. Formula: vi/34, 
xvii/18, xviii/14, xix/21. 

The first dorsal pore is in 12/13. 

The clitellum is annular, extending from 13/14 to 16/17. 

There is a single female pore. 

The male pores are minute and superficial. Each pore is 
located on the median portion of a definitely demarcated, oval, 
whitish, fairly large area which is provided with a slightly 
tumescent rim. The area is diagonal in position and so placed 
that the median end of the oval is directed anteromeaially and the 
lateral end posterolaterally. The two porophores are separated 
by a midventral space slightly wider than the width of the 
porophores. On each porophore is a crescentic, seminal groove 
directed postero-laterally from the male pore and with the 
concave side of the furrow facing anterolaterally. 

There are no further genital markings. 

Internal anatomy .—Septa 5/6 to 7/8 are very slightly 
strengthened but transparent as are 10/11 to 12/13; 8/9 and 
9/10 are complete but membranous, 9/10 pushed back, except 
ventrally, into contact with 10/11 but clearly separated from the 
latter in the lower portion of the body by the testis sac. 

The intestine begins in xv. The intestinal cxeca are simple, 
short, probably extending only through one or two segments. 

The heart of ix is on the right side. There appears to be 
a heart on the left side of ix but in the ventral portion of the 
body this vessel suddenly becomes very thin and cannot be traced 
into the ventral vessel. The hearts of x and xi pass into the 
testis sacs only in the ventral portion of the body. The last pair 
of hearts is in xiii. All hearts of ix to xiii pass into the ventral 
vessel. 

The testis sacs of x and xi are unpaired and u-shaped. In 
x the limbs of the u are flattened out ventrally thus pushing 9/10 
to some distance from 10/11. In xi the dorsally directed limbs 
of the u reach only half way up the sides of the (esophagus. The 
seminal vesicles of xi are small and included within the posterior 
testis sac. The seminal vesicles of xii are larger and are in 
contact transversely above the dorsal blood vessel. The prostatic 
duct is slightly curved, just over two mm. in length and passes 
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into the ccelom. n the P a netes that does not project 




showing the o^er^rof'^^^ S ^ ) r |“ th “» ld ‘verticnlun,, x ca . i5 

«!'* 3 at a first a Lppears 13 to a be 1 °f^rhf ate than the 
slightly wavy margin. A fairly thick Kvlr «f° Ut ‘ Sh , but with a 
be easily scraped off displaying a slendpr%, f f 8 ^ Um (? > can 
muscular appearance. Thed isertiV.ini duct , Wlth a pinkish, 
and ampulla together or shorted pa s ? s InM lu"*.? 3 the duct 
panetes, and comprises a shn,-t U P u nto the duct at the 
a , wid . er seminal chamber that Neither'T* r ” uscu,ar sheen 
and closely or slightly constricted Thi °°? ed , verj ' shortly 
by a spermatozoa! iridescence chamber is 

° uct ,hy a layer of coagulum Thri s 1 3urr . ound ed, like the 
the diverticular stalk to the duetbut is th^ ' S , continue,i on 
the seminal chamber. ° 1 13 thln ner here than on 
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Diagnosis .—Quad ri thecal, spermathecal pores minute and 
superficial, two pairs, in 5/6-6/7. Male pores minute and 
superficial, each pore on a diagonally placed oval porophore, a 
crescentic seminal groove directed posterolaterally from the male 
pore. No genital markings. Seta: vi/34, xvii/18, xviii/14, 
xix/21. First dorsal pore in 12/13. Length, 55 mm. Diameter. 
4V 2 mm. 

Septa 8/9 and 9/10 present but membranous. Intestinal 
ca?ca simple' Testis sacs of x and xi unpaired and u-shaped. 
Seminal vesicles of xi included within the posterior testis sac. 
Spermathecal duct as long as or longer than the ampulla; 
diverticulum with a short stalk and an elongately tubular seminal 
chamber, looped or constricted. 

Remarks .—The worm is completely ruptured in the region 
of segment xv, the two portions held together, prior to dissection, 
only by the cuticle. 

P. miniata is distinguished from all other quadrithecal 
species of Pheretima with spermathecal pores in 5/6 and 6/7 by 
the presence of seminal grooves on the male porophores. 


Pheretima ralla n. sp. 

Gunong Brinchang, Pahang. 3/35. 4,500-5,500 feet. 

Three clitellate specimens: number one partially clitellate, 
number two partially clitellate but with clitellar glandulanty 
more fully developed, number three aclitellate. 

External characteristics. —Length, 25 to 39 mm. Diameter, 

1 mm. Pigmentation, reddish on the dorsum. 

“ The seta begin on ii on which segment there is a complete 
circle. Formula?: vi/12, xvii/9, xviii/6, xix/9; vi/13, xvn/10, 
xviii/6, xix/9; vi/12, xvii/11, xviii/8, xix/10. 

The first dorsal pore is in 12/13 (2) but in one specimen 
there is a definitely pore-like marking in 11/12. 

The clitellum is annular, and on the most mature specimen 
extends from 13/14 to 16/17. On this worm seta? are still visible 
ventrally on all three segments. 

The spermathecal pores are minute and superficial, two 
pairs, on vi and vii. The pores are located on the antenor 
portion of their segments but are quite definitely behind the 
intersegmental furrow. 

The male pores are minute and superficial, each pore on a 
transversely oval, slightly raised, whitish area (3). 

There are no genital markings (3). 

Internal anatomy .—Septa 5/6 to 7/8 are transparent as are 
10/11 to 12/13; septa 8/9 and 9/10 are lacking. 
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of pores. The partially clitellate specimens were dissected. 
Both specimens had fragmented across the clitellar region during 
examination of the external characteristics. A 3 a result of 
maceration in the postclitellar segments the intestinal c«cca 
cannot be definitely identified. The hearts of xiii were not found 
in one specimen, probably as a result of the fragmentation or 
maceration. 

P. ralla is distinguished from P. canaliculata Gates 1032 
(Burma) by the absence of genital markings and seminal 
grooves, .the simple intestinal c*ca, and characteristics of the 
testis sacs. 

Pheretima rallida n. sp. 

Gunong Brinchang, Pahang. 3/35. 4500-5500 feet. 

One clitellate specimen. 

External characteristics .—Length, 66 mm. Diameter, 3 
mm. Pigmentation, reddish on the dorsum. 

The set* begin on ii on which segment there is a complete 
circle. Formula: vi/13, xvii/13. xviii/10, xix/14, 50/viii. 

The clitellum is annular, extending from 13/14 to 16/17, 
intersegmental furrows, dorsal pores and set* lacking. 

The first dorsal pore is in 4/5. 

The spermathecal pores are minute and superficial, two 
pairs, on the anteriormost margins of vi and vii. 

There is a single female pore. 

The male pores are minute and superficial, each pore at 
the centre of a transversely oval, whitish, slightly raised 
porophore, demarcated peripherally by an incompletely circum¬ 
ferential furrow. The porophores are two to three intersetal 
intervals wide transversely. 

There are no genital markings. 

Internal anatomy .—Septa 5/6 to 7/8 are membranous as are 
10/11 to 12/13; 8/9 and 9/10 are complete but membranous. 

The intestinal c*ca are simple and short, constricted slightly 
by the septa through which they pass. 

The last pair of hearts is in xiii. The hearts of x and xi 
pass into the testis sacs only ventral to the gut. The hearts of 
x and xi are as large as those of xii and xiii. 

The testis sacs of x and xi are unpaired and u-shaped, the 
dorsally directed limbs of the u reaching only half way up the 
sides of the gut. The seminal vesicles of xi are small and 
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included within the posterior testis sac. 
of xn are larger and are,in contact with 
The prostate extends through xvi to xx 
slender and two to three mm. long. 


The seminal vesicles 
the dorsal blood vessel. 
The prostatic duct is 



Fig. o. Phcrctima raUida n. sp. Spermatheca, X ca. 20. 

.. spermathecal duct is shorter than the ampulla from 

the Dari ‘teq ha ^ y T rk f£ °f and !S abru P d >' narrowed within 
The diverticulum passes into the duct at the 
parietes and comprises a stalk and a tubular seminal chamber 

Innno/fnf™ 3 ' 0203 lr . ldescer - ce i the chamber may be shortly 
^'f 10 an approximation to zigzag:. As is, the diverticulum 
-/^Jonger than or shorter than the combined lengths of duct 

Q " adrithe ^u 1, 3 P erma thecal pores minute and 
superficial, two pairs, on the anterior margins of vi and vii 
,P? r( ; 3 minute and superficial, each pore on a small,’ 
transversejj oval porophore. No genital markings. Seta;: 
V1/ 13 , xvi/13 x^ ,u,/l ° x ,x/i4 i 50/viii Fir3t do ,| al j 
4/a. Length, 66 mm. Diameter, 3 mm. 

„■ l ept T 8 /?- 9 ' /10 Present but membranous. Intestinal ceca 
simple. Testis sacs of x and xi unpaired and u-shaped. Seminal 

tWal'a ° f i- X i, n £. Ude .t with , in the Posterior testis sac. Sperma- 
1 ho . rt £ r i than °! e a r n P ul, a ; diverticulum with stalk 
and elongately tubular seminal chamber. 

clitelfarTe'S'on _T1,e ^ i3 a " d is rUptured in tlle 

is cl “ se . t0 p - ra JJ a n- sp.. from which it is distin- 
Sufistii? th ? anterl0 I location of the first dorsal pore, the 
unpaired female pore, the presence of septa 8/9 and 9 10 t+e 

hearts of x and xi from the testis sacs dors'alt 

ft. P u teS >'? S ? C t' l , he relatlveI >' shorter spermathecal duct 
and the elongately tubular seminal chamber. Although there 
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are these differences between the two forms, some of the 

tifmuEZS ma £. event “ a ‘ >' P r °ve to be of little if any taxonomic 
significance. None of the types of P. ralla are fully clitellate 

, th ? ?Jg ans may not be fully developed. There is no 
spermatozoal iridescence in the seminal chambers of the 

*$ lch . d , id "I* clear either in lactophenol or 
ofcertoin ^ ln £ orma . tio . n » needed as to the variability 
H L h . c ^racter.stics which have been used to 

distinguished the two species. 

Pheretima rubella n. sp. 

, f K T ala T?/«■ J e,om Va . lle >’* P?hang. 3/35. 4,000-1,500 
e€t * ; en collate or partially clitellate specimens (types). 

l soon V rl C ^ * near ? unon ^ Siku, Pahang. 3/35. F. 
4,o(J0. One clitellate specimen. 

fi nn/ l fJir 1 P n neIot ? e . {*“““&>. mu Telom, Pahang. 3/35. 
6,000 feet. One clitellate specimen. 

two nrlhZl' chara ^ tic f-— Length, 30 to 60 mm. Diameter 
two or three mm. Pigmentation, dark reddish on the dorsum. 

,PVu 1 * . egin on " on w h ich ^g^ent there is a complete 
circle. The setie are very small, closely crowded on the ventral 
much *J ore . wld ely separated dorsally and perhaps a 
trifle larger. There is a definite mid-dorsal gap in the circles of 
the postchtellar segmets and sometimes also on some of the 
pieclitellar segments but there is no midventral gap. The 
formula? are indicated below. On one specimen 58 seta:- were 
counted on xn, o4 on xx. 


vi 

10 

11 

10 

11 

10 

11 

14 

14 


vii 

11 

12 

11 

12 

10 

12 

13 

13 


xvu 

11 

15 
14 
14 
12 
12 

16 


xiin 
0 
0 
2 
0 
0 
0 
8 
6 


xix 

13 

13 

13 

13 

12 

13 

19 


Locality 
Kuala Terla 


Telom Valley 
Mt. Penelope 


The first dorsal pore is in 10/11 (3) or 11/12 (5). 

The clitc-llum is annular, extending from 13/14 to 16/17 and 
when fully developed is, apparently, without dorsal pores, inter- 
segmental furrows or seta?. 

There is a single female pore. 

The spermathecal pores are minute and superficial, three 
pairs, on the posterior margins of v, vi and vii. On some of 
the specimens each pore is surrounded by a tiny, tumescent, 
circumferential Up. 
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Mus. 12. 1936. 
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Fij. 6. Pheretima rubella n. sp. Spermatheca, X «*• 27. 

The spermathecal ampulla are fairly large and are distended 
by whitish material. The duct is slightly muscular, shorter 
than the ampulla from which it is fairly sharply marked off, 
abruptly narrowed within the parietes. The diverticulum passes 
into the anterior face of the duct at the parietes and comprises a 
slender stalk which is at least longer than the duct and may be 
longer than the combined lengths of duct and ampulla and a still 
longer, slightly wider but thin walled seminal chamber. The 
latter is characterized by a spermatozoa! iridescence and is 
looped, usually in a fairly regular approximation to zigzag, with 
many or most of the loops in the same plane, the limbs of the 
loops in contact. 

No glandular material is noticeable in the body wall dorsal 
to the male porophores. 

Diagnosis .—Sexthecal, spermathecal pores minute and 
superficial, three pairs, on the posterior margins of v, vi and 
vii. Male pores minute and superficial, each pore on a fairly 
large, epidermal tumescence. No genital markings. Sets: 
vi/10-14, vii/10-13, xvii/11-16, xviii/0-8, xix/12-19, 58/xii, 
54/xx. First dorsal pore in 10/11-11/12. Length, 30-60 mm. 
Diameter, 2-3 mm. 

Septa 8/9 and 9/10 present but membranous. Intestinal 
cieca simple. Testis sacs of x and xi paired and ventral. 
Spermathecal duct shorter than the ampulla, diverticular stalk 
longer than the duct but shorter than the elongately tubular 
seminal chamber which is looped in a fairly regular zigzag. 

Remarks .—The spermathecal pores are, in some specimens, 
quite obviously segmental, a definite strip of tissue separating 
the lip of the pore from the intersegmental furrow next behind. 
In other worms the pores at first appear to be intersegmental. 
After removal of the cuticle from such specimens the pores can 
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usually be recognized as seimiental r„ h,- • - 

removal of the cuticle the oore* still , Uo specimens, after 
segmental. On these worm! hSer tL ared to be int «- 
are not visible in the immediatevicinitl*of fur L ro "' 3 

Se d ° 3PPear t0 be in «» A'&fffifi 

magnification 6 a^^bdlHant^HhLhaa^’^A eVen "' ith hi ? h 
definitely identified only when sUghi traction*#, U3U ?J ly be 

m the vicinity has actually opened the pore the ep,der7nis 

are bent upwa^d^on the S S \lr1o“faL\f r 9/TM tt y / arg t, and 
has a rather L-shaped appearance f 9/10 that each sac 

Pheretima rutila n. sp. 

4. 5 00 Te &If&te n ^ec& e SikU * *»■ F. 

mm EXternal Length. 40 mm. Diameter, 2* 

seta, S xUi t^jusl £"& £“V iu >‘ MUnd the 

intersegmental furrows LckL i w .° f xv , ii ’ sete and 
pores at the site of 13/14 an<U6/17 P ^ J ' occluded dorsa > 
There is a single female pore. 
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There are no genital markings. 
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three fourths of the distance up the gut. The dorsally directed 
limbs of the sacs are not bound to the gut. The seminal vesicles 
of xi are free and are crowded ventrally between the limbs of 
the testis sac and the anterior septum. The vesicles of xii are 
larger and are in contact transversely above the dorsal blood 
vessel. The prostates extend through xvii to xxi. The prostatic 
duct is about two mm. long, bent into a U-shaped loop, the ectal 
limb of the loop much thicker and with muscular sheen, the ental 
limb slender and without sheen. 



Fig. 7. Pheretima rutila n. sp. Spermatheca, X ca. 27. 

The spermathecal duct is much shorter than the ampulla 
and is represented only by the portion within the parietes and 
a very short ccclomic portion just at the parietes into which the 
diverticular stalk passes. The diverticulum comprises a stalk 
which is longer than the duct and a longer, slightly wider, thin- 
walled, tubular seminal chamber that is variously looped. As 
is, the diverticulum may be longer or shorter than the combined 
lengths of duct and ampulla but straightened out the diverticulum 
is of course much longer than the combined lengths of duct and 
ampulla. There is no spermatozoal iridescence in any of the 
spermathecal diverticula. 

Diagnosis. —Sexthecal, spermathecal pores minute and 
superficial, three pairs, in 5/S-7/8. Male pores minute and 
superficial, each pore on an indistinctly delimited, epidermal 
tumescence. Sefce: vi/15, vii/13, xvii/13, xviii/8, xix/13. 
Clitellum from just behind the sebe of xiii to just in front of 
the seta; of xvii. Length, 40 mm. Diameter, 2 Y* mm. 

Septa 8/9 and 9/10 present but membranous. Intestinal 
cxeca simple. Testis sacs of x and xi unpaired and u-shaped. 
Seminal vesicles of xi excluded from the posterior testis sac. 
Spermathecal duct very short, diverticulum with stalk longer 
than the duct and a longer, tubular seminal chamber, looped. 
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O- SES.^±f P ‘ h “ s - 3/3s - ~ 

External characteristics .—Lenirth mm rv 

mm. ** Him. Diameter, 2 
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There are no genital markings. 
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but very thin. /1J ' 8/9 and 9 / 10 are complete 

The intestine begins in xv. 

Sn Wi 


Mus. 12, 1936. 
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Fig. 8. Pheretima Kerena n. sp. Spermatheca, X co. 27. 

Fig. 9. Pheretima serena n. sp. Sp«rrr.athecal diverticulum, X co. 60. 

The spermathecal duct is slender and shorter than the 
ampulla from which it is fairly well marked off. The diverti¬ 
culum passes into the duct close to the parietes, is shorter than 
the combined lengths of duct and ampulla, and comprises a stalk 
which is distinguished from the longer seminal chamber by the 
lack of spermatozoal iridescence and the smaller lumen. The 
seminal chamber is constricted into several ovoidal segments, the 
chamber with an appearance suggestive of a string of sausages. 

Diagnosis. —Quadrithecal, spermathecal pores minute and 
superficial, two pairs, on the posterior margins of v and vi. Male 
pores minute and superficial, each pore on a fairly large, indis¬ 
tinctly delimited porophore. No genital markings. Set®: 
vi/23, xvii/12, xviii/7, xix/12. First dorsal pore in 3/4. 
Length, 39 mm. Diameter, 2 mm. 

Septa 8/9 and 9/10 present but membranous. Testis sacs 
of x and xi unpaired and u-shaped. Seminal vesicles of xi 
included within the posterior testis sac. Spermathecal diverti¬ 
culum with short stalk and clongately tubular seminal chamber 
constricted into several sausage-shaped segments. 

Remarks .—The type is somewhat macerated, especially in 
the region of the intestinal aeca which are entirely unrecogni¬ 
zable. The description above is based on an assumption that 
the male pores are on segment xviii. There is however on 
segment i (counting forward from the male pore segment as 
xviii) a circle of what look like setal pits though no set® were 
definitely identified. 

P. serena is very close to P. rallida n. sp. from which it 
is distinguished at present only by the location of the 
spermathecal pores on v and vi rather than vi and vii, the slightly 
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a number f , of spermathecal set* on vi, and the relatively 

fin 3/4 dU a f The P°: sit . ion of the first dorsal pore 
US l d ' at present > ln view of known variation 
‘ty? a P erture - ?s a criterion of specific distinctness 
Irom a lorm with the pore m 4/o. 

n f^ J® S ' mU&r l t ° the t >’P es of P - ^ella 

£J*P; a "^ ht ** considered as an abnormal specimen of the 

^ ng a - po . s ^ ri J or P air of spermatheca?, were it not for 

doraal^re" 063 “ thC 1681,3 3aCS and the location of the first 

Pheretima sigillata n. sp. 

d^oJ el T m V vl Q u . near G . unon Z Siku > Pahang. 3/35. F. 
4o00. Two clitellate specimens, one of which is designated 
the type. 

Gunong Brinchang. Pahang. 3/35. 4,500-5,500 feet. 
Two aclitellate specimens. 

External characteristics.— Length, of the larger clitellate 
specimen, 31 mm. Diameter, nearly 3 mm. The aclitellate 
specimens are much smaller. The dorsum is characterized by 
a red pigmentation, anterior to the clitellum with a dark 

f t ^ Sterl( ? r .$ e c,itellum with 3 brownish tinge, 

fading to light brownish at the tail end. 

. , The seta* begin on ii on which segment there is a complete 
circle. The seta* are small, closely and regularly spaced, slightly 
s ®P. arated dorsally than ventrally. Formula?:— 

n/5 VU rf 2 n'f XVli/20 - # xv \ ii/20 ' xix / 24 ’ 62/viii, 62/xii. 
( - /o g 4 • c .! , ^i Iate specimen); xvn/22, xviii/18, xix/2l; 
vi/-0, vu/24, viii/25, xvn/20, xviii/18, xix/20. 

The first dorsal pore is in 11/12 (3). 

The clitellum is annular, extending from 13/14 to 16 17- 
intersegmental furrows, dorsal pores and set* lacking. 

• T1 ? e ®P®‘7 n3t ^ ecal , P° res are minute and superficial, four 
pairs, in 5/6 to 8/9. There is a pair of female pores on xiv 

The male pores are minute and superficial, each pore at the 
centie of a small, circular, slightly raised, whitish area that 
extends posterior to the set* of xviii slightly further than 

s ? te ’ 1 he male P° res appear to be very slightly 
posterior to the transverse setal line. 

The genital markings are paired and presetal, one pair »ach 

^L S f gment | S X h xv "' *Y Hi and X'X- One of the aclitellate 
specimens lacks the markings on xix. Each marking has a 
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slightly depressed, greyish translucent, circular, central area 
about one intersetal interval in width, surrounded by a slightly 
raised, whitish area which is not definitely delimited periphe¬ 
rally. The greyish areas are separated by a midventral space 
equal to three to five intersetal intervals. 

Internal anatomy.—Se pta 5/6 to 7/8 as well as 10/11 to 
12/13 are very slightly strengthened but membranous; 8/9 and 
9/10 are complete but very delicate and transparent. 

The intestinal ca?ca are simple, extending through three or 
four segments. The intestine begins in xv. 

The single heart of ix is on the right side (1) or the left 
side (2). The hearts of x and xi pass ventrally into the testis 
sacs of their segments. The last pair of hearts is in xiii (3). 
All hearts of ix to xiii pass into the ventral blood vessel. 

The testis sacs of x and xi are unpaired. The sac of x in 
the larger clitellate specimen is u-shaped (?) but the limbs of 
the u reach only half way up the sides of the gut. In the 
aclitellate specimen the sac of x appears to be annular but with 
the testicular coagulum only in the ventral portion which has a 
u-shaped appearance. The sac of xi appears also be u-shaped 
with the limbs of the u extending only half way up the sides of 
the gut. The seminal vesicles of xi are included within the 
posterior testis sac and at least partially surrounded by testicular 
coagulum. The vesicles of xii fill the ccelom of the segment to 
the dorsal blood vessel. No pseudovesicles were found in xiii 
or xiv of any of the specimens. The prostates extend through 
xvii to xix. The prostatic duct is slender, about two mm. long, 
without muscular sheen, J- or S-shaped and confined to xviii. 



Fig. 10. Pheretima sigillata n. ap. Sp<srmatheca, X ea. 45. 
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